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l)j~ illcll]dillp,  t,ll(’  r(:actioll lI(:t\V(x]l Iloj} iill’ I t ‘1(1 () ])lo(illc(” I]( ~1 \Yi\ll : 3(}{ cl Ia]III(:l.  ‘1’]Ic  ]Ilo(jcl

gcllcl’ally  l ’ ( ’ ] ) l ’ ( ) ( l l l (  ’ ( ’ s  Lllc Ol)scrv(’(1  ( ),j ({(. 1 I II {;l I I (Il]ti]lj S(lI1(IIII)<I. ‘PI, ( III(JSt  sip;tiifica~tt,

disCI’(l]  );lll(’, }~ fo]” ():{ is i ] ]  L]l(l  i]lll[’]’  \’I. Jl’[1’k,  ;1 if i,-, 1} it~]l(l( 1,]1(  ?l](I~l(l  )Ill({{tt,still]?ii(:s  tll C Ol)S(:l’\rd

o:{ 10ss  I’at’(’, \(~sj)(xially  wl)(:]I  tll I(. (: fi(!(  t: III \II [i I I  ;tlolioil”  :iTI.$ ill{ll](l((i
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hfl,S c,lwcrvatiolls  011 tllc al,],arcllt  (;10 lit],;  ‘ 1  Ii

salrl])lill~;  rcsIIll,  s ii) a  si~,l]ifica]]t,  i])crcasc  ill  1111 ]1111 1

(.~lo  ill early Sc]jlc]IIlwr  (WIICII tlIc aw(]lrlilij,  ~1 lJ\I

olwcr  vattolls were  still III da IkIIcss )  1),,1 \(r) !IIIII,I

v a l u e s  ]atcr ill tfIc  II IOIIt,l  I WI ICI I tfIc  hll, S III( WIIII

lIICI1(S  Wclc  c.sscll( ially v e r y  C.IOSC to lo[,;~! 1~{1+111  Ii
tlIc illllcr  vor[tx tlIc (~lo saIII]Ilcd at 12 IS I  -II .$}
v e r y  litlfc clla]l~,c (altll<)u~ll  (;l OO ill lf’i~,lll~ ,1 i (1 :
d e c a y  sligll(fy). At, tlIc voIkx  edge (lIr (~1()  :i~IHIJ  I

Iat 12 1,S’1’  dots s  low a ]IIorc  distltlc.1  cl[)wIIR:It(!  I I( fl[l
tl]ali  (;10 salll])lc(l  lilir hll,S, wl}icl)  illl],llf. (lIIi  (lit

cllatl~illp,  nf])s (Jlmrvalioll tilllcs (Iisp,llis,..  tl,, (  II
trmld  sli,c,lltly.

l’i~urc  6 S]IOWS (}IC avcraxc  (; IO N():,  f,IIII  (’111S

fc)rtllc[}~’cjk’c)r(cx  rcp;io]ls. AtLti51{  111(,  (’1,  },l’;(l  .1:

1dws II(J1  s  Iow a  clctir  lrclld  111 Lllc ]TIIIC] lijtl(>, !i ,I

tllc avcrti~c  values  rctllaillillg ]Icar  1.5 I,)II,v lit l!]~
e d g e  rep, io)l lIIC (~1, AIIX  (Ilwcrva(io]ls  rIj)I)c:,I  (’I  :.11111 :,

d(w IJward  trc]~(l  frolll around  1 . 7  ])))IN  o]) ,i))yl):l i]
to ].4 ])],]]v  011 SC])tc]lllwr  1 7 .  At dfib 1< 111( ( ~Jll:!-

vorkx CTICC’  a\’t>i’il  F,C rel[lai]ls around  1.1 IJIIIII \,$I(l  I II

sig]li~lc,a]lt  t,rc]l(l  wllil(.  illsidc t,l Ic v(]rt, cx III( :I\I I i  ,(

(~lONO~  itlcreascs  sli~lltly frol]l ().5 10 O.”(  ]11111’(. III
t]Ic  Sitlg,lc  Vortex-fivcr’:lr,c Zrlla]ysis  Of!+()(j (lit’  ( Ifls

data sllowd a  sli?,l)t IIcgativc irc]ld al ~JR~J 1( :11111

1“a s o  at, 40,5 K IYIIC  II t,ll<~  cfl’cc(,  s of vertical II I(I1  II III  \,,,I  II

accoullte(l  for.

AISOSIIOWII  ill l~i~[lrc  (j arcllidcl rcsull,<  fILII  II till

11. Al LSL K  tl)c  ]IIodcl  WaSSalll])]C(l  a t  II{,(II 1:) ( ‘1
,, ,

aIId  at, tllc SaIIIC  I,S1  a s  tllc (, I, AI I,,S OIN.1*11’,IIIIJ  l:.
,!

‘J’IIc difl’crctl(:c I)ctwccll  tllcsc  2 salll])lillp.]]:ll(lil  I.
arout)d  0 . 1  I)])l)v  ill tlIc i]ltlm vortex .311(~  ( )  Y lIII~I\

ill t)llc edge v(,r(cx and i l l u s t r a t e s  (11( cll({l ~,1 I II,

(;loN();, diur]la]  cycle.  At d(i[) ]< t]ljs  c(l<-i I II, ,,

ligil,lcduc  t o  tllcsl(lwcr  ]~lloto]ysis  at (Iii>  ifllIt\I~
At LW 1< (Iw II,(KICI  (sa]ii},ld  like (; I,AIX)  ]11,,1{1 ~ . .

. ,
a  slgllifi(.all(  ]t)r-tcasr  III ( , 1 0  N02° I I I  tlIc 111111,:  \~I, II  ,.

frolll 1.1{ ])I)l)v  10 1.9 ])l)lI\T,  wllicll i s  II(J1 wcI III bII

(~l,AIX olwrva(io]ls. III (IIC vortex CLIP,( tlh  111111(1

d o t s  sIIOW  a  decay  frol]l  Sc])tcllilwr  6 1)111  [II(  )1]() ( I

values  arc al)oll(  0 . 4  ]) I)llV  ]drF;Cl  tllall (’1/J~l’; ‘\ 1

46b 1{ al tllc V(lr’kx CdF,C  llle IIlodc]  (; IO N(),,  ill 1111,

II illcrcascs  frolll aro[l[l(l  1 . ( )  ]JI)I)v o]] SCj,tf)IIlt(I I (1
1.5 l)])l,v  olI ScI~tc]tll~(r  1 7 ,  .a]I illcrcasc  v,liill iIjI,I  II

i s  IICIt  s(, (.11  ill  t,llc (J1, AltS (lat, a, IT) t})c iIIr  I( I JI 1:[ >,

at 465  K rllll  11 s n o w s  a  slight  itlcrcasillc  III I (i I 1 1

tlIc II Iodcl  lIas ]IIIICII lo}~cr valuw tfla]]  (;l, Jfl’S  Ir, 11 i}

rcgioll  wlli(ll  i s  still IIigllly act, iva(c(l  ill tltt III,, !( !,

(;cllcltllly,t lllllllll)clc lffcatllrfs(lf  r\lll)~::ll\ !, i
co~tl])aris[)]l  Wlt]l  tile (lilt;{,  ‘J’he  lIICKIC1 llll~if 1(.1 !lIIi.1  ,-

(~lo  at 4(ifJ 1{ cf,]ll]mic<l  to MI,S d:ita  fill ,,,,,1:  I
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Iwr 23.  1’S(1 ac(i\ity filially ccascd  ill ]alc SIl)[I 1111>  ,

CXcc])t  for  a Slllall  Cvcllt i l l  ear ly  Octol) cl’.  I“i}’,111’  :\ ~ ‘1

S96 slIo\vs t IIC :ICJWO1  cx(itldion  fK)III  (;1.1 lI:\ ‘ 1  II I

data  sl]mvs 1’,S( k \Ycrc  ljrcsc]It  i)] carl-y ,SCj II 01111 II ; :,1

465 1{ 1)11(  1101  l< It,C1’  ill  llIc lIlol  1(1 I. ‘J’l  Ie Irlt),lt ])1

dic(lol] of 1’S(;s  lw+cd  011 all cquilillrilltll { ,Il(Iilil IW
(ad a,, fil.w’d lcll,]m’aluws ) a~),mars to 01, , , . , , , , , ,  ,
l)S(~  activity at t h i s  altitdc. ‘J’llc Iol$’ ( ‘io~( ):

llIc ItIdcl illllcr \orkx i s  a JYSII1(  of IIC1( 1,1}1,  I ,11..

}Jroccssitlg  early ill t,fl( rul  I al)cl tlllc l(IIIp tilll :, <I t
for  (~loNOY” rc(ovcry ill tflc  lli~ll latitu(lc, (I,llil I ill i
I[)WCJ’  Str:itos])llm(!.

Pigurc  11 SIIOWS a cw][ilmriso]l  lwtw((II (III  I I I,  II
(;10  {iclds  frolll rul) 1 )  aIId  tl}c  MIS data.  ‘1’LI I JI 1:

of }Iigll  (~lo i s  p,ctlcrally  well rq~rodllcc(l  ill tlII  tIIII  ill
at, I)otll al(i(u<lcs.  At [)85  K  tllc arra of )Iij;ll  ( ‘1( ) ;II

tllc (dg,c  of 11)( vortex i s  too Iargc  ill 111(  11111111  I  I  II

tllc Illap,llitrldc  [If  tlIc IIigllmt (;10 olMl\\Il l]) 11 I  ‘

0 1 1  Sc]jtcllllm  b is WCII YC])JWCIU(W1.  ‘I’l Ic c1 I a} (,( ( 1( :

at [J8L K it~ tlfle Itl(dcl i s  sligll~ly  km slo\J ,’\l  ;{;!  1,

I~igllrcs  1 II, all(i  I 1[1 ap,aill cllll)llasi7c 11,:,1  (!, I,,, i,
callllot  rc})ro(lllc(’ tl)(.  IIlzlxirllutl] olM,I\’bl  \(IIIIft  ,’

(.;10.  111 tllc r u n  1) lIIC J)laxillllllll 111[)(1(’!  \’illll(’- .1
aroullcl  1 .8 I)])l)v i]isiclr tflc vortex, \\llil( 1 1 ,  N 1,’
v:1111c5  are over 2.’25  IJI)IW  ilI  (“crtl  aill  l~{,i,  III:  (II  ~ II

vortex

07/011{! 1,oss

i%llllll”lal’y’



A[’Ali{~wrl({l[l,l]](,]tts \l 1’(; t lIaIIks 1’. Siti)c)]l  of M6t,&)

l“[.ll,  (”( forlr IJ) V(illl  1111 (Iatlsl)(]rt,  ]IJC)CICI,  1<.1’. $hitlc
a)l, i .1 ‘1’IIIIIIIIIJ  1111 >lll)j,l)iilp,  tl]r h411)lt  Al) radia-

ti{tl SIICII  II,  ,1. A, I’jl( I,,r Ilrlj)f’tll  (c)ltlrl)c]ltsallcl  1 ’ .

ll~llisl~,r(lji,l l]i,. /l>+i>l  ;\ fitlc)l )taitli  [lgtllcl l;(; NIJVll’
aIIIl, v> I., \\’c ;I~l;IIIIv;l(ij,,I IIS( of tllc l;(:h4JV1’  a]lal-
ys( . ‘I’f  Ie 11111  [1111~1,  v.[II; ;It (kt)lll)licl~r  (llli\crsity
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Sllillf, K.1’.,’llb( IIlil(ilf  atlll,,s],llcrc  illtlle al)scllcec)f

IIjll;i]l,i,al  II[;I1 llII\f,,  Q. J .  11’my, Mclfmd, ,S’or.,

//’/, 6(1:; (i:{:’;,  I!! K’,

Sllill(  , 1{ ,1’,,  atll .1.:4, liI k:tl)y, ScJlarracli  ativclleatirlg

IIIIP to ;tl,+otl~[i~j]l  lIj I)7(I]IC) ~f)~.(joo,”  ])rocccclillgs

IIf Quair~tl),i;l ()/111(  Syltl])osiu]tl,  (jot, t,irlge]lj A .

l)I~]Ial l’llllli.)llill},,  1!)S!).

St;\clll,ili,  I{, A,) ,1. (~. II,TLI), .l. A. ‘1’arsala,  J.JV. \V~-
Icr: a]I<l ,N,lt Iii, lih(Ir I, S(]l)lllilli]t]  (:t,cr}\ra\c l}ct-

I f  stratos],llcric  (;I(), 11(.;1,(.1( 1[1},11(, ]11(,:1..  11, II I(:I :, ( 1

():,,  alI(l  ]10>; lithi  1,. (111s, C;(oJ~/J~/S.  1/(S.  1,(’11.  1$7,

l!!:il-l!l”{4, ]!1!17

Sulllll’lllk, It. ;III!I  ~i () ’Nrill,  A  sira(osl)llrm-
{I(,l]osj)t}(lf tl:Il;I  IIj.lltliliitiolj  SySt  CtII) Afml.  Wm.

/(( t,,  1, :2, (i/i(i  ‘(07,  1!)!)4

‘1(,111111,  1{ ,ti IIIl S. llfl:l  l, ’lll(i]lll)c)r(  lallcrc)ftllcrcac-
Iif,l,sl), l\\,~II 01! ;, III I (;lofc]rs  tratc~s])l}cric  ozo])rl
(;,  ()])/1!1,., /((5 /1//), ‘o, Y447-24ix), 19{)3.

\\’:+t( 1~, J  \ \  ’ . ,  C1 ii] \’ili(l:,tic,tl  of (JAI{S M1, S  (;10
11)’ il+(llt 1111111  S, /. ( ~1 u)J?/~. }tcs.,  1 0 0 ,  (ill ])rcss),
1!)!)!).

\$’( a![  r ,  ( ‘.1.. l.1~ 1  ) ,IIy,law  and li.11.  Itcmdj  ‘l’llcr-
llllilyllilllli[’  11:11:111(+ ,,f tllrcc-clitllc]lsic)rlal  stratc,-

hf,li,,ri(  lvillfls iflI\I i [1(1111 a (Iata fissirllilatic)rl])rc)-
(’(I III(! ,) /4//) /().. }; , , 30,  2087-2993, 1993.

\t’(11..ifI,  (:,1{. ,[ ;11, (’ljl(,rirlc cllmllistry  01] })c)lar

:(lilt(,~i,ll(ii( (1(,(1 1 l,:llti(lcs ill LI)C Arctic  witlter,
,>’1 ((11(-!  :J/;  l, 11::(1 11:{4,  l!)!]:].

Jf’(,(][ll]ri(l:.,r,  I  .I ,, (1 ;il, l;stilllatcs  o f  total orgaflic
itl),i  illl,rp,:illi[ flllf,lill(, ill tlIc IOVVCI stratosl)llcre

Ir{lilit,silll ilti(! 1!:,1 tllf<ls(lrc’ltl cllts(] ~lrirlg,AASI1;
1 1 ,  ,). (;()/J/Ll/\ //(s /()(), :;057-:{(164,  1995.

‘1’ill)l(  1, (~l}fllllill S], ios (k)]ltaillcd ill tll(’ MCI(1CI

Ilall’.])l)l:cll r
(),, ( (’):(  .1 ()(+1’) I ()( ’1))), 11~()~ (
\(), ( :  N() } :\()’J I N():, ), N2():,,  11 N():+,  II()2N()2, 1
(’10,,  (:  (: I -I ( ’ l o  I ?(:l:,02), (:loN02,11( ;l,110(:l,0(:lo,

IIro,, (= 1)) -! lll[)j.l ;ro~()~,l)  r(:l,llllr,ll()llr
\)(), (’ll:,(  ’l.) II:, ()

‘lilt,],  2. }rI)IIIII~ITj (,( \llhl(: Arl’Llc, clcl Jjxj)erilI)clits



(1{1) (1{:{)
,1 y( J o 0
1{ 110 1 () ()

(’ 110 I .:) o 0

IJi,r,urc 5 .  \T[llt(X a\r(lil~CS  of ascclldill<,  M I S ( ‘1( I I I  ,> )  :ill(l Ill(d(’1  ( ’ l o  (11]11 l\’] Ihll a) 5SL 1< \ol(ex e d g e ,  1))

htl!) 1{ i]lller vortex,  c) 46~J K vorkx cxlp,(  tIIIIl (Ii ,(; ~ 1( It IIIrr l’(~llfx. ‘1’tl( [11( 1(; ( I 11;1>  11((11  Salll]lld at 111[ Salllc’

local  ii])]c FIS 1])( h41,S lllCW(ll’C1l  ICllt S fo] [:,( 1, :.I;,  I ,1111111 ‘ i t  4(i:l  1< 11111  Ii IIa. :11$.’, II  II SaIII]Ild  al 1200 ]ocal ti]llc
at zill lo)lF,itll(lcs.  ltI  allclitioll  rcsLIlls  frt~lll 11111  ( :i I Ill II :It 1(1{) 1; all I 1( ’!1111. 11!1111 11111  1) a( 46:) 1{ and 585 1{

(saIIl]Jlc{l  like hfl,S).

FigIIr(\  8. As  fip,ure  4 lIIIt for YUII P.

I !)
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